


Context: What is methane and 
why are we interested in it? 

• Methane: CH4 

• Importance Atmospheric Greenhouse Gas 
– Increasing atmospheric concentrations increases 

temperature 

• On 100-yr time frame, 1 kg of methane 
released equivalent to ~30 kg of CO2 
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Modified from IPCC 

Recent History 
of Atmospheric 
Methane 

From ~700 ppb 
pre-industrial 
To ~1800 ppb 
presently 



Sources of Methane 

Wetlands 
140-280 

Tg/yr 

Freshwaters 
10-70 Tg/yr 

Wild  
animals 
15 Tg/yr 

Wildfires 
1-5 Tg/yr 

Termites 
2-20 Tg/yr 

Geological  
(incl. 

Oceans) 
30-75 Tg/yr 

Hydrates 
1-10 Tg/yr 

Permafrost 
0-1 Tg/yr 

Natural 

Fossil fuels 
85-105 Tg/yr 

Waste 
decomposition 

65-90 Tg/yr 

Rice cultivation 
30-40 Tg/yr 

Domestic 
ruminants 

85-95 Tg/yr 

Biomass 
Burning & 
Biofuels 

30-40 Tg/yr 

Human-Caused 

Figures from Global Carbon Project 



• Reviewed ~200 references from scientific and technical literature 

• Reviewed studies at all scales: individual sources (e.g., NG compressors) to 

continental atmospheric studies 

• Focused on studies with original measurements 

Major Findings: 

• official inventories consistently underestimate actual methane emissions, with 

natural gas and oil sectors as important contributors  

• assessments using 100-year impact indicators show system-wide leakage is 

unlikely to be large enough to negate climate benefits of coal-to-NG substitution. 

 
 

 

Methane emissions in the US: Current 
State of knowledge 



Column CH4 anomaly (ppb) 

Four Corners 

SCIAMACHY 2003-2009 



Signal has persisted since 2003 

Column CH4 anomaly (ppb) 



Simulations match 
observations when we 
use emissions of  
0.59 Tg/yr (greater 
than in inventory) Simulations 

Observations 



Ground-based validation: Four Corners total column observations 



We find Four Corners to be a 
source of ~ 0.59 Tg CH4/yr, 
approaching 10% of total US 
Natural Gas emissions as 
estimated by  EPA 
 
Thinking globally this is only 
~0.1% total global emissions 

US EPA Inventory & this study 
  



I live here in Four Corners, is this 
methane hot spot dangerous? 

• The lower explosive limit for methane is 5% 

• That is equivalent to 50,000,000 ppb. 

 

• From space we are seeing signals of ~50 ppb 
on top of a background of ~ 1,800 ppb.  
Interesting and important for climate, but not 
an explosive hazard 



Four Corners: why do we see such a  
big signal from space & what is the source? 

• This is part of why we are here! 

• From space- we see all the methane from all 
sources in the region and cannot say which 
source contributed how much. 

• Isolated location and local winds play a role 

• We do know this is a tremendously productive 
region for natural gas: number 1 coalbed 
methane production site in the US 

• Within basin exist oil and gas wells, coal 
mines, as well as locations of geologic seepage 



Thank you for your interest, I am 
happy to answer questions 


